Trichloroethylene inhalation is a common industrial hazard that involves a risk of addiction. In the present case there was evidence of indulgence of addiction at work but not at home. The medical history suggested permanent paresis of the olfactory nerves in addition to intermittent gastric disturbance. Sudden death, not preceded by severe physical exertion, occurred some 17 hours after the last known exposure to the vapour.
There was fatty degeneration of the liver and old and recent lung haemorrhages. Trichloroethylene was isolated from the tissues. The urine contained a large amount of trichloroacetic acid.
Case Report A man of 31 had been employed for nine years in an electroplating works. Latterly he had been foreman of the electroplating shop. The shop, measuring 48 x 45 x 11 ft., contained a pair of heated trichloroethylene degreasing vats each measuring 28 x 48 x 60 in. high. Before chromium plating, metal articles were degreased by suspending them in the vapour above the hot trichloroethylene. The vats were cleaned out once a week by scraping out sludge through small doors fitted at their bases.
In 1948 he was found unconscious in a vat that contained wet sludge. He recovered after two days in hospital. He said he had got into the tank to clean it, and he was rebuked by his manager for doing so. Some years later he was again found in a vat, this time fully conscious, and he was again reminded that his actions were contrary to the safety regulations. In 1957, about six months before death, he was again found in a vat and on this occasion he was warned that he would be discharged if it happened again. From time to time he had been seen leaning over full tanks for as long as 10 minutes at a time, without any occupational reason for doing so.
During the year preceding death his manager noticed that he seemed to be more affected by fumes than were his fellow employees. He had bouts of lethargy, his speech was sometimes slurred, and he was occasionally unsteady on his feet. His wife noticed that he had lost his sense of smell-he could not even smell cleaning ammonia. On reaching home after work he sometimes vomited, declined food, and was drowsy. She said that these symptoms occurred only after he had been helping to clean out the vats at work.
In spite of occasional malaise he worked regularly and on July 10, 1957 during three hours of evening overtime work he helped to clean the sludge from one of the vats. He then rode 12 miles on a motorcycle and on reaching home he vomited, declined food, and went to bed. At 7 a.m. the next morning he looked pale but said he felt "all right" and motorcycled to his work. From 8 a.m. to about noon he did his usual supervisory work in the plating shop during which he was no more exposed to vapour than were the other employees. At about 12 noon he went upstairs to a storeroom where he helped a woman employee to move some small light packages. He made no complaint of illness but at about 1.30 p.m. he suddenly fell to the floor and died almost immediately.
The body was stored in a refrigerator until the autopsy 21 hours later. Autopsy.-Height 5 ft. 10 in. (178 cm.); weight 10 st. 12 lb. (69 kg.). On the forehead there was an abrasion consistent with his terminal collapse.
The bronchi contained thick mucus. The stomach contained a small amount of partly digested food. There were scanty small haemorrhages in the gastric mucosa.
The gross appearance of the heart, brain, liver, and all the other organs was normal.
None of the organs smelled of trichloroethylene. In particular there was no smell of it in the stomach.
Microscopy.-Pieces of the heart, brain, lung, liver, and kidneys were examined histologically.
In the lungs there were numerous small recent haemorrhages into the air spaces. In some of the air spaces and in the interstitial tissue there were clusters of haemosiderin-laden macrophages (Fig. 1) . The liver showed numerous small foci of fatty degeneration of mid-zonal distribution (Fig. 2) .
The sections of myocardium, brain, and kidney appeared normal. Chemistry.-Analysis of the tissues for trichloroethylene yielded the following results. Right heart blood: 2-25 mg./100 ml.; stomach and contents, a total of 19-9 mg.; small intestine and contents, a total of 14-9 mg.; and liver, a total of 7T1 mg.
The urine contained 55 5 mg. of trichloroacetic acid per 100 ml.
Discussion
For the following reasons death was attributed to trichloroethylene poisoning.
1. No other cause of sudden death was found. 2. Trichloroethylene inhalation is known to cause cardiac arrhythmia (Norris and Stuart, 1957; Nowill, Stephen, and Searles, 1953; Ostlere, 1953; von Oettingen, 1958 Blood levels of 5 to 10 mg./l00 ml. cause anaesthesia (Powell, 1945) . Normally the drug is rapidly excreted by processes involving the liver, lungs, and kidney. The 2-25 mg./100 ml. found 17 hours after exposure in this case suggests slow detoxication and excretion. The autopsy findings did not provide any adequate organic reason for slow excretion.
Part of the trichloroethylene is changed to trichloroacetic acid and excreted in the urine. There is evidence to suggest a correlation between the atmospheric concentration of the inhaled vapour, the severity of symptoms, and the subsequent urinary trichloroacetic acid concentration (Browning, 1953; Elkins, 1950) . The very high concentration of 55-5 mg./100 ml. indicates recent exposure to a high vapour concentration. Stewart and Stolman (1960) showed that the maximum urinary concentration was reached some 24 hours after inhalation. On this basis the urinary level in the present case accords with severe exposure the day before death.
In spite of the presence of 19 9 mg. in the stomach the contents did not smell of trichloroethylene. The smell of the liquid is by no means pungent and if only a small amount is present the odour may be masked by that of the other contents. It was suggested that the 19 9 mg. indicated that the deceased had drunk some shortly before death. This suggestion was abandoned when it was pointed out that his terminal illness bore no resemblance to the clinical syndromes of known cases of trichloroethylene drinking (Stentiford and Logan, 1956; Stephens, 1945) . It is likely that the small amount found reached the stomach in swallowed contaminated air and saliva.
Litigation
The widow applied to the court for compensation. The evidence satisfied the court that the deceased was an addict. It was found that the employers were negligent in ignoring the evidence of addiction and in failing to seek the advice of the factory doctor and inspector. Damages of £7,000 were reduced to £5,250 because of the employee's contributory negligence (Brit. med. J., 1961 
